Abstract-This work presents a numerical simulation of the head/disk interface for bit patterned media using the generalized Reynolds equation and the Direct Simulation Monte Carlo method.
I. INTRODUCTION
In order to increase the areal density on hard disks beyond 1 Tbitlinch 2 , Discrete Track Recording (DTR) and Bit Patterned Media Recording (BPM) are being investigated presently as promising new approaches [1] [2] [3] [4] . A schematic of the slider/disk interface for bit patterned media is shown in Fig. 1 . Bit Patterned Media Using the Generalized Reynolds Equation We first investigate the flying characteristics of a miniaturized plane slider with length L= 100 nm, and width W=100 nm. The mesh size was chosen to be 0.2 nm resulting in 5.7xl0 5 elements. The flying attitude of the slider is fixed at a pitch angle of 100 J.lTad. The roll angle is 0 degree and the minimum. flying height is 2.5 nm. Here, the minimum. flying height is defined as the distance between the bottom surface of the slider at the trailing edge and the top surface of the patterned 
III. Miniaturized Flat Slider Flying Over Bit Patterned Media Using the Direct Simualtion Monte Carlo Method
The direct simulation Monte Carlo method (DSMC) provides a simulation method for investigation of the slider air bearing characteristics by simulating the collision between molecules in the case of high Knudsen numbers Kn. Fig. 6 shows the DSMC simulation model for a typical bit patterned media head/disk interface, where p, w, d present the bit pitch, bit width, and bit height, respectively. Fig. 7 shows the distribution of air molecules for a bit patterned media head/disk interface at steady state. Fig. 8 shows the air bearing force acting on the slider as a function of ambient temperature.
Further results will be given in the full paper along with a quantitative comparison of the results for the pressure distribution of the slider for the Reynolds equation solution and the Monte Carlo calculation. 
